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Dur ing  t he  r ev i ew  p roce s s  o f  t h i s  t h e s i s ,  t h e  ma in  mod i f i c a t i on  i s  
d e s c r i bed  a s  f o l l ows :   
Phase  one  -  Be fore  pre -pre sen ta t i on  
I n  t h i s  pha se ,  ma in ly  t h e  commen t s  we re  r e l a t ed  t o  t h e  s t r uc tu r e  o f  t h e  
t h e s i s  and  t he  con t en t  f o r  e ach  chap t e r.  The  s t r uc tu r e  was  changed  f r om fou r  
chap t e r s  t o  s i x  chap t e r s .  Chap t e r  2  and  chap t e r  4  we re  added ,  wh i ch  a r e  r e l a t ed  
t o  t h e  s t a t e  o f  t h e  a r t  o f  t o t a l l y  co l l ap sed  bu i l d i ng  SAR and  pa r t i a l l y  co l l ap sed  
bu i l d i ng  SAR to  show t he  t a rge t s  f o r  e ach  s c ena r i o .  I n  t h e s e  two  chap t e r s ,  t h e  
goa l s  o f  e ach  s i t u a t i on  we re  exp l a i ned ,  and  chap t e r  3  and  chap t e r  5  we r e  f ocused  
on  t he s e  a ims .  Bes i de s ,  i n  chap t e r  3 ,  no t  on ly  t h e  eva lua t i on  o f  t h e  who l e  sy s t em  
bu t  a l so  t h e  eva lua t i on s  f o r  e ach  s en s i ng  sy s t em  we re  added .  
Phase  two  -  Pre -pre sen ta t i on  
The  commen t s  i n  p r e -p r e s en t a t i on  we re  r e l a t ed  t o  t h e  con t en t s  o f  t h e  
t h e s i s .  The  t i t l e  was  changed  f r om t he  s en s i ng  sy s t em  i n  e a r t hquake  SAR to  
emphas i z e  t h i s  s t udy  f ocus  on  v i c t im  de t e c t i on  i n  a  co l l ap sed  bu i l d i ng .  Bes i de s ,  
t h e  exp l ana t i on  o f  RF  mesh  ne twork  commun i ca t i on  and  t he  de sc r i p t i on  o f  t h e  
chemi s t r y  s en s i ng  sy s t em  a r e  added .  Moreove r,  t h e  d i s cu s s i on  o f  e ach  chap t e r  
was  added ,  and  a l l  t h e  chap t e r s  a r e  connec t ed  t o  show t he  impac t  and  o r i g i na l i t y  
o f  t h i s  t h e s i s .  
Phase  three  -  Be fore  Pub l i c -hear ing  
I n  t h i s  pha se ,  a l l  t h e  commen t s  a r e  r e l a t ed  t o  t h e  de t a i l s  o f  e ach  chap t e r.  
Chap t e r  2  and  chap t e r  4 ,  t h e s e  two  chap t e r s  we r e  changed  f r om gene r a l  
d i s cu s s i on  t o  l i t e r a t u r e  r ev i ews  t o  emphas i z e  t h e  impo r t ance  and  d i f f e r ence  
be tween  t h i s  s t udy  and  t he  r e l a t ed  s t udy.  The  a ims  f o r  chap t e r  3  and  chap t e r  5  
we re  added .  The  r e commenda t i on s  pa r t  was  r emoved ,  and  t he  con t en t s  we re  
added  i n  t h e  p r ev ious  chap t e r s .  The  summary  f o r  e ach  chap t e r  was  added .   
Phase  f our  -  A f t er  Pub l i c -hear ing  
Th i s  pha se  was  f ocused  on  co r r e c t i ng  t h e  m i s t ake  i n  t h e  t h e s i s .  Ove r a l l ,  
Numbe r i ng  and  bu l l e t i ng  we re  a l so  made  more  un i f o rm .  The  f i gu r e  and  t ab l e  
we re  ad ju s t ed .  The  f l owcha r t s  i n  d i f f e r en t  chap t e r s  a r e  un i f o rm  by  u s i ng  t he  
s ame  s t anda rd  ISO9001 .  I n  chap t e r  6 ,  t h e  compa r i son  be tween  t h i s  s t udy  and  t he  
r e l a t ed  s t udy  was  exp l a i ned  aga in  t o  show  t he  o r i g i na l i t y.   
 
Th i s  t h e s i s  po in t s  t o  t h e  co r e  o f  t h e  cu r r en t  e a r t hquake  s ea r ch  and  r e s cue  
a r e  t h e  r ap id  l o ca l i z a t i on  o f  t h e  v i c t im  and  t he  s a f e t y  o f  r e s cue r.  Th i s  t h e s i s  
con t r i bu t e s  t o  t h e  advancemen t  o f  t h e  s t a t e -o f - t he - a r t  i n  s eve r a l  f i e l d s ,  
i n c l ud ing  d i s a s t e r  s e a r ch  and  r e s cue ,  i n t eg r a t i on  s en s i ng  t e chno logy,  r obo t i c s  
l o como t i on .  
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The  i nnova t i ve  par t s  a r e   
Th i s  t h e s i s  p ropose s  a  new  d i s t r i bu t ed  mu l t i - s en so r  i n t eg r a t i on  sy s t em  
and  ve r i f i e s  t h e  po s s i b i l i t y  o f  t h i s  s y s t em .  Because  o f  t h e  d i s t r i bu t ed  sy s t em ,  
compa r i ng  w i t h  t h e  o t he r  r e l a t ed  s t udy,  t h i s  s y s t em  ach i eve s  l ow-cos t  ex t en s i ve  
a r e a  exp lo r a t i on  and  mu l t i p l e  po s i t i on  mon i t o r i ng .  Moreove r,  a  n ew  s en s i ng  
t e chno logy  f o r  d e t e c t i ng  v i c t ims  by  u s i ng  a  chemi s t r y  s en so r,  and  i t  s hows  t he  
po s s i b i l i t y  o f  t h e  chemi s t r y  s en so r  du r i ng  t he  t e s t s  i n  t h e  h i gh - f i de l i t y  d i s a s t e r  
a r e a  i n  t h r e e  yea r s .  Be s i de s ,  t h e  RF  mesh  ne twork  a l go r i t hm  g ive s  a  new  
so lu t i on  i n  t h e  d i s a s t e r  a r e a  t o  so l ve  t h e  p rob l em  o f  commun i ca t i on .  A l so ,  t h i s  
t h e s i s  p ropose s  a  new  t ype  o f  d i s a s t e r  r obo t  p l a t f o rm  wh i ch  ha s  hyb r i d  
l o como t i on  me thods ,  f l y i ng  mode  and  f l a t  mov ing  pa t t e r n .  Th i s  r obo t  s hows  t he  
po s s i b i l i t y  t h a t  t h e  r obo t  c an  comb ine  t he  s e a r ch ing  f unc t i on  and  t r an spo r t i ng  
f unc t i on .  Fu r t he rmore ,  i t  a s s e s s e s  and  compa re s  t h e  l o ca l i z a t i on  pe r fo rmance  o f  
d i f f e r en t  s pa r s e  v i sua l  l o ca l i z a t i on  a l go r i t hms .   
 
The  manusc r i p t  i s  we l l  s t r uc t u r ed  and  wr i t t en ,  and  d i s cu s s i on s  a r e  
t ho rough .  The  membe r s  o f  t h e  j u ry  made  s eve r a l  commen t s  and  sugge s t i on s  we re  
i n c l uded  i n  t h e  f i n a l  v e r s i on  o f  t h e  t h e s i s .  Fo r  a l l  t h e s e  r e a sons ,  t h i s  t h e s i s  i s  
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